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 ABSTRACT
 This paper gives an overview and summary of two
 projects conducted over the past two years. The
 first project hosted a Web-based Maintenance
 Resource Management (MRM) Seminar on the
 Safe Maintenance in Aviation Readiness and
 Training (SMART) Center for FLSW personnel in
 the Fall of 1999. The SMART Center utilizes the
 technical capabilities of the World Wide Web to
 provide resources and training for the continuing
 education of aviation maintenance personnel. The
 second project analyzed and tested the DoD
 sponsored Advanced Distributed Learning Sharable
 Content Object Reference Model (ADL SCORM)
 specification using the SMART Center as the basis
 for the analysis and testing of the specification.
 The Naval Postgraduate School in conjunction with
 the Naval Safety Center is currently conducting an
 evaluation of the new ADL SMART Center. The
 results of that evaluation will be presented during
 the World Aviation Congress conference.
 INTRODUCTION
 In the Fall of 1999, the Naval Postgraduate School
 (NPS) School of Aviation Safety sponsored a
 Maintenance Resource Management (MRM)
 training for 17 squadrons located across the United
 States (including Hawaii). It was hosted on the
 Safe Maintenance in Aviation Readiness and
 Training (SMART) Center, which utilizes the
 technical capabilities of the World Wide Web to
 provide resources and training for the continuing
 education of aviation maintenance personnel.
 Galaxy Scientific Corporation (GSC) developed the
 SMART Center through a research grant from the
 Federal Aviation Administration (FAA) Office of
 Aviation Medicine Human Factors in Aviation
 Maintenance and Inspection program. The first
 MRM seminar was conducted in January of 1999
 and involved civilian and military participants from
 around the globe. NPS with the support of GSC
 replicated this seminar for maintainers of the Fleet
 Logistics Support Wing (FLSW), the Navy's
 organic passenger and cargo airlift organization.
 In 1997 the Department of Defense (DoD) began to
 investigate a standard method for migrating all
 training materials to web-based delivery. The DoD
 has established the Advanced Distributed Learning
 (ADL) Initiative to develop a strategy for using
 learning and information technologies to modernize
 education and training. The ADL initiative has
 defined high-level requirements for learning content.
 These requirements are documented in the Sharable
 Courseware Object Reference Model (SCORM),
 Version 1.0 [1].
 The SCORM requirements are currently in the
 testing phase. In summer of 2000, the Orlando
 ADL Co-Lab awarded NPS a research grant to use
 the SMART Center as a test case for SCORM
 compliance. In this initiative GSC repurposed the
 S ART Center to investigate SCORM compliance
 for an interactive Web-based Learning Center.
 GSC, with the support of the NPS, also tailored and
 enhanced the Center to better meet the
 requirements of Naval Aviation.
 This paper gives an overview and summary of the
 MRM Seminar given to FLSW personnel in the Fall
 of 1999 and then describes task of applying the
 ADL SCORM specification to the SMART Center.
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 The Naval Postgraduate School in conjunction with
 the Naval Safety Center is currently conducting an
 evaluation of the new ADL SMART Center. The
 results of that evaluation will be presented during
 the World Aviation Congress conference.
 MAIN SECTION
 DESCRIPTION SEMINAR ACTIVITIES
 Seminar duties were divided between NPS and
 GSC personnel. On the Navy side there were two
 instructors, one also serving as an administrator.
 The instructors' duties were to facilitate all the chat
 sessions and provide Naval Aviation oriented
 reading materials used in the seminar. The NPS
 administrator assisted with communication and
 coordination with FLSW personnel. GSC's role
 included administrative, technical, and coordination
 tasks associated with the training, as well as hosting
 the SMART Center activities on its server. GSC
 provided three staff members to run the SMART
 Center: a web administrator; web developer, who
 handled updates (including chat transcripts); and a
 seminar coordinator, who served as a liaison among
 FLSW personnel, NPS instructors, and GSC staff.
 A list of 58 FLSW and other Navy personnel was
 sent to the GSC staff, 39 participants signed up for
 the MRM computer based training (CBT). The
 SMART Center can technically accommodate 200
 users simultaneously. However, NPS and GSC felt
 for this initial seminar that it was desirable to have a
 smaller group to insure participants had individual
 attention and any difficulties quickly addressed.
 For the seminar, the SMART Center's campus map
 is divided into four areas: Administration, Resources,
 Classes and Recreation (see Figure 1). The
 administrative area (lower left comer) is where
 participants and instructors can review events, send
 e-mail, and provide feedback. The class materials
 area (upper right comer) is where participants
 retrieved all the seminar resources, including weekly
 readings.
 Figure 1: SMART Center Campus
 The classes' area (lower right comer) is where the
 online CBT is conducted. Participants worked their
 way through eight CBT units that parallel the
 seminar material, and subsequently took a quiz upon
 completing each unit. The topics include airline
 safety, human error in maintenance, human factors
 fundamentals, worker safety, communication,
 teamwork, situation awareness, and performance
 management. The classes area also has a
 conference room, where students engage in chat
 sessions with instructors on seminar topics. Edited
 transcripts of each chat session are archived in a
 conference summary area. The recreational area
 (upper right comer) contains brainteasers, a bulletin
 board, a computer game and the Campus Store.
 The training spanned roughly six weeks from
 September through October 1999. The first week
 was orientation, followed by five weeks of the
 seminar proper. Prior to starting the training,
 participants were e-mailed a syllabus and a
 document stating what was expected. In order to
 complete the MRM seminar, they were expected to
 complete all eight CBT units with 100% criterion on
 each test. They were also expected to sign-up and
 participate in at least four chat sessions: one
 orientation and three topic sessions. Before
 attending each chat session they were expected to
 read the material associated with the given topic.
 Finally, the participants were asked to fill out an
 evaluation form before the close of the seminar.
 Participants were told they had until the end of
 October to finish the CBT to and receive a
 certificate.
 Participants were also sent a series of "Hints for
 Success", instructing them on how to best prepare
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 for the seminar. This series of instructions covered
 the hardware and software requirements, computer
 set-up, chat session scheduling, CBT instructions,
 and audio-video requirements. The known technical
 start-up "glitches" from the first seminar were
 incorporated into these notes.
 During the orientation week, participants were
 expected to log in, familiarize themselves with the
 SMART Center (if they had not already done so),
 view the introductory video for each unit, start the
 first two units, and attend a designated practice chat
 session. The practice chat session was designed to
 orient students to text chatting, and provide them
 with an opportunity to ask the seminar coordinator
 questions on hardware and software requirements,
 the SMART Center, or the training itself. This first
 week is when all the unknowns about the needed
 technology were uncovered and solved.
 The training syllabus was designed to cover two
 units per week, and each week participants were
 required to read assigned materials and then work
 their way through two units of the CBT. On
 Mondays and Thursdays chat sessions were held
 that covered material from the prior week.
 Given the target audience, Naval Aviation
 maintenance personnel located throughout the US,
 the seminar activities were designed to be primarily
 self-paced and accessible any time, day or night.
 One reported drawback to distance learning is the
 isolation students' feel when learning remotely [2],
 To minimize this phenomenon, several means for
 interaction with GSC staff, NPS instructor, and
 participant were provided. E-mail addresses for the
 staff instructors and participants were made
 available, however a general list was not provided to
 all to prevent abuses. Staff e-mail addresses were
 also sprinkled throughout the Center for easy
 access. Chat sessions were arranged to encourage
 interaction between participants and instructors.
 Summaries of all chats were subsequently posted.
 The seminar staff worked through technical
 difficulties and answered questions the first two
 weeks of the seminar. Generally, seminar staff and
 participants used e-mail to work through technical
 difficulties or to answer subject matter questions.
 The staff made every effort to answer participant
 questions within the same day. The phone was
 occasionally used to help participants troubleshoot
 technical problems; however, the phone was not
 generally necessary. The remaining four weeks
 showed significant decline in the need for help.
 Most participants by then were actively working
 their way through the seminar. Participants and
 instructors used chat sessions, as a forum for
 discussion about MRM topics. As the seminar
 progressed, instructors began receiving email from
 some participants wanting to discuss the content
 material in greater detail.
 SUMMARY OF SEMINAR RESULTS
 Of 59 registrants, 57% (n=33) participants
 finished. Of the core group of 38, who took the
 initiative to sign up for the MRM CBT Lab, 87% of
 that group finished. Participants were very active,
 not only working their way through the CBT, but
 also reading the class materials and participating in
 the chat discussions. The technology stood up
 reasonably well to active use, though this is the area
 where the most improvements can be made. The
 goal should continue to be to make the technology
 transparent to the user. The seminar verified that
 the seminar material and site design was appropriate
 for the target audience. The seminar further
 revealed that the design accommodates a broad
 student body. There is no question that the target
 audience valued the training and saw the Internet as
 an appropriate vehicle for delivering training.
 Using this type of delivery, the Navy should be able
 to increase their training commitment to
 maintenance personnel while realizing significant
 savings through less travel costs and less time away
 from the job. The main advantage web-based
 centers have to offer over all previous mediums are:
 • The ability to simultaneously coalesce
 distributed information into one body of
 information that in tum is accessed by a
 decentralized group.
 • The ability for information to dynamically
 evolve.
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 • The ability for people to dynamically
 interact.
 Many people will continue to prefer an instructor,
 but cost accounting will drive training toward self-
 paced independent remote learning. The good news
 is, through web-based training, human-to-human
 interaction may actually increase rather than
 diminish. If done well, individuals may actually get
 more attention, not less. The success of any given
 training will be due to pedagogue more than
 technology, though technology can enhance good
 pedagogy if implemented well.
 THE ADL SCORM PROJECT
 Given the demonstrated success of the
 SMART Center, it was selected to be a prototype
 for the DOD 's Advanced Distributive Learning
 initiative. The primary project goal for the ADL
 SCORM initiative was to investigate the four major
 cornerstones of ADL conformance: accessibility,
 interoperability, reusability and durability [3].
 • Accessibility - can be indexed and found as
 needed
 • Interoperability - operate across a wide variety
 of hardware, operating systems and Web
 browsers;
 • Reusability - can be modified and used by many
 different development tools.
 • Durability - do not require modification as
 versions of system software change;
 To fully appreciate the impact of these conformance
 criterions, the ADL SMART Center Team
 developed the core components of the Shared
 Content Object Reference Model (SCORM).
 These are listed in Table 1.
 Table 1: ADL SCORM Project Deliverables
 Course Structure Format (CSF) written in extensible
 Markup Language (XML)
 Key resources of the SMART Center converted to
 Sharable Content Objects (SCO)
 Interface with Application Program Interface (API)
 adapter
 Use of CMI data model
 Sample metadata files written in XML
 Conformance Testing and Evaluation on an LMS
 Final Report
 Course Structure Format is an XML document that
 defines how content objects fit together to create an
 integrated course that a Learning Management
 System can understand and use to deliver the
 course. Shareable Content Objects (SCO) are the
 smallest self contained piece of content that can be
 launched within the context of a larger course or
 used independently for instruction. The Application
 Program Interface (API) is the mechanism that
 enables the content object on the client browser to
 communicate with the Learning Management
 System on the server. The CMI data model defines
 the messages that can be passed back and forth
 between the content object and the LMS. Metadata
 files, also written in XML, describe the course, the
 content and the media objects, such as video and
 audio, so that these objects can be reused within
 other courseware.
 The SMART Center was upgraded to incorporate
 new technology whose format matched cross
 platform interoperability and durability. For
 example, the bulletin board and chat applications
 were replaced with cross platform COTS products.
 To meet the client-side only specification for content
 objects, the Maintenance Resource Management
 (MRM) course was converted from server side
 Active Server Pages to client side HTML and
 JavaScript code using DreamWeaver™. The
 original MRM content targeted a general aviation
 audience. Content was updated to reflect a Naval
 audience. The Campus Map and Top-level
 navigation were also simplified and streamlined, as
 shown in Figure 2.
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 Figure 2. New SMART Center Look
 The original MRM course contained 8 units. MRM
 course content was separated into content objects at
 the topic level rendering 45 Sharable Content
 Objects (SCO). API function calls were embedded
 into each SCO and each were tested and passed the
 Sharable Content Object (SCO) test of the ADL
 Test Suite. Two CSF were written, one specifying
 the structure of the entire SMART Center and one
 specifying only the MRM course. Both were tested
 against and passed the ADL CSF test. A course
 metadata file was created for the MRM course and
 sample content and media metadata files were also
 created. Each metadata file passed the ADL
 Metadata test for required and optional tags.
 In order to investigate the level of effort and best
 practices for browser interoperability, one SCO was
 converted from Internet Explorer 4.0 to Netscape
 4.7. During the Orlando Plugfest, ADL's term for a
 SCORM oriented conference, the MRM CSF and
 the SCORM conformant content objects were
 systematically tested against five different LMS
 products to see how each LMS responded. Only
 the MRM course was used, since the SCORM
 specification is not mature enough to handle all
 elements of an interactive learning environment
 found in the SMART Center.
 CHALLENGES TO IMPLEMENTING ADL
 SCORM
 Courseware developers have been in the
 practice of delivering the best, most advanced
 technical courseware that current technology can
 provide. DoD customers are accustomed to
 CDROM and Web-based delivered courseware that
 is highly interactive and media rich. ADL initiatives
 are centered upon reusability and interoperability of
 courseware, and independence from particular
 development methods and systems. Therefore,
 courseware vendors are being challenged to retain
 interactive, media rich environments, while also
 accommodating flexibility and vendor independence
 of the courseware.
 The SCORM is starting to build a foundation for
 ADL standards that will be invaluable in future DoD
 training development programs. However, the
 SCORM is still very much in its infancy;
 requirements are expected to evolve significantly
 over the next two years, and new requirements are
 expected to emerge. Courseware vendors and
 LMS vendors are attempting to conform with these
 evolving standards to the best of their ability. They
 are each at different levels in their understanding
 and commitment to the SCORM, plus they have
 different methods of addressing the new ADL
 approach.
 An integral element of the SCORM foundation is
 the use of standards -based formats, for example,
 Extensible Markup Language (XML). Virtually all
 content developers and LMS vendors are adopting
 the use of XML, and related supporting tools and
 infrastructure. In addition, there is an increasing
 reluctance to use proprietary products in
 developments.
 The DoD and industry both recognize that the ADL
 SCORM standards are still in the early stages.
 Based on various working groups, and also as a
 result of both DoD -sponsored and commercial
 prototype conformance-testing initiatives currently
 underway, capabilities and processes not yet
 sufficiently addressed by the SCORM are being
 identified.
 The challenge facing both DoD agencies and
 commercial content developers is how to make
 informed decisions that will govern training
 development and implementation over the next
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 several years, within an ADL environment that is in
 a technological state of flux, governed by emerging
 specifications, and supported at different levels of
 commitment by the LMS vendors. At the same
 time, content developers are expected to provide the
 same high quality products that the DoD is
 accustomed to obtaining, in accordance with DoD
 standards.
 IMPLEMENTATION OF PROJECT
 OBJECTIVES
 Two main compromises to the original objectives of
 the project are highlighted here. One has to do with
 installing and testing the SCORM conformant
 portions of the SMART Center on a SCORM
 conformant LMS. The other has to do with the
 ability to produce SCORM conformant learning
 environments beyond the simplest learning content.
 The original objective of the project was to setup
 and install the SMART Center on a SCORM
 conformant LMS. Though extensive effort was
 made to secure a SCORM conformant LMS, no
 SCORM conformant LMS was available at an
 affordable price within project funding levels. LMS
 vendors expected ADL project teams to pay $10K-
 $50K for alpha SCORM conformant versions with
 no guaranty that regular updates would be delivered
 as part of the agreement. Therefore, the SMART
 Center was eventually transferred and installed on a
 non-SCORM compliant LMS.
 SCORM does not adequately address specifications
 for complex learning environments such as the
 SMART Center. For example, client only content
 objects are inadequate for synchronous interactions
 using such applications as bulletin boards or chat
 rooms. Therefore, only a subset of the SMART
 Center could be used to investigate application of
 SCORM specification; the MRM courseware was
 selected. Even for simple CBT, such as the MRM
 course, the CSF specification was very primitive.
 Beyond a simple document centric table of contents,
 all navigational and structured organization of the
 CBT could not be represented by the CSF. There
 was no ability to specify the look and feel for inter
 SCO interaction. Thus, only the simplest
 organization and navigation of a course could be
 presented.
 CONCLUSION
 SUMMARY ADL SCORM PROJECT
 Today, it appears that the service agencies and
 courseware developers are hesitant to implement
 the SCORM, due to its immaturity, conflicting
 requirements, magnitude of pending changes, and
 overall uncertainty in program direction. Content
 developers are being challenged to develop SCORM
 conformant content composed of individual objects,
 within an environment that does not allow them to
 directly test the integration of their courseware or to
 specify the look and feel of how course objects
 should be accessed, displayed and manipulated. In
 addition, conformant courseware cannot provide the
 same level of interactivity that has come to be
 expected within in the industry.
 Still the ADL initiative and the SCORM is an
 invaluable resource to advancing the state-of-the-art
 in distance learning. Stable, incremental phases of
 the SCORM are needed, plus requirements must be
 fully communicated to all parties involved in
 development. Each phase must have reliable
 criterion against which courseware can be
 developed and validated, plus the development
 technologies in each phase must be dependable.
 Research and development efforts focusing on
 automated tools must be initiated to allow
 development processes to emerge that are cost
 effective and efficient. A systematic, phased
 application of SCORM conformance criterion that
 allows for the specification to mature, while not
 penalizing the services mandated to implement the
 SCORM, will greatly further the success of the
 ADL program.
 505
This content downloaded from 205.155.65.56 on Wed, 03 Jun 2020 19:24:02 UTC
All use subject to https://about.jstor.org/terms
 FUTURE TRENDS
 Web Enabled Navy (WEN) is an initiative that has
 been running in parallel with the efforts of ADL.
 With the publication of the WEN architecture in
 January of 2001, WEN has gathered momentum for
 leading the Web-based standardization initiative.
 "Navy Information Technology (IT) systems are
 being significantly enhanced with the introduction of
 IT-21 and Navy Marine Corps Internet (NMCI)
 infrastructure backbone and network installations.
 However, there is currently no overarching concept
 of operations, policy guidance, or standards in place
 regarding the merging of existing operational or
 business processes and databases. Nor is there a
 good understanding of architectural options,
 applications or technical standards to enable the
 Navy to truly capitalize on the investments. " p. 1- 1
 [4]
 The Naval Safety Center and Galaxy Scientific are
 actively pursuing the upgrading of the SMART
 Center to meet the compliance standards for WEN.
 Once this is accomplished the SMART Center will
 be deployed on to the Naval Safety Center network
 server.
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